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REGIONAL CHANGES OF CORTICAL THICKNESS AT 6 YEARS 
OF AGE IN PRETERM BORN CHILDREN
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Background The growing incidence of prematurely born children 
and the improvement of survival rates have been associated with 
highly problematic long term neurodevelopmental outcomes. Brain 
structural alterations associated with these mainly cognitive diffi-
culties most likely involve cortical organization. This study presents 
new ways of assessing structural organization of the cortex through 
thickness measurements.
Subjects/methods Preterm infants (N=42, GA 28.7±3.1 wks) were 
scanned at 6 years of age using the 3T MRI scanner. High-resolution 
3D T1 MRI images were analyzed using MNI tools (http://www.
bic.mni.mcgill.ca/~alan/lab.html). IUGR preterm subjects (N=14) 
were identified by abnormal antenatal Doppler measurements and 
mean birth weights below10th percentile. Cortical thickness was 
computed between extracted cortical surfaces and analyzed using 
the SurfStat tools (http://www.math.mcgill.ca/keith/surfstat/).
Results GA at birth within all subjects showed positive correlation 
with cortical thickness measurements (bilateral precuneus, right 
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Studying how the brain develops and becomes functional is a pre-
requisite to understand the complexity of developmental patholo-
gies. Thanks to Magnetic Resonance Imaging (MRI), it is now 
possible to image the baby’s brain non-invasively, and to provide 
subtle correlations between its anatomical development and the 
early acquisition of cognitive functions.

But imaging the immature brain implies several constraints at 
the levels of data acquisition and post-processing, because the baby 
may move, the examination length must then remain short, and 
because the size of cerebral structures and the image contrast are 
very different in comparison with the adult brain. Dedicated meth-
odologies must then be applied to provide valid and instructive 
information on the development of cortical and white matter net-
works.

In this presentation, I will describe two recent MRI studies 
which evaluated the setting up of cortical morphology and connec-
tivity under an original perspective. The first study has focused on 
the cortical folding patterns (formation of gyri and sulci), in pre-
term newborns from six to eight months of gestational age, by 
using T2-weighted conventional MRI. The second study has 
mapped the organization and maturation of major white matter 
fiber bundles (commissural, projection, association and limbic fas-
cicles), in one- to four-months-old healthy infants, with diffusion 
tensor imaging (DTI) and tractography.

Both MRI studies have highlighted spatio-temporal differences 
in the maturation of brain regions, as well as early anatomical 
asymmetries between cerebral hemispheres. They have also 
emphasized the relationships between the structural develop-
ment of the brain and the infant’s psycho-motor acquisitions 
after birth.

ARTERIAL SPIN LABELING MAGNETIC RESONANCE 
IMAGING TO ASSESS NEONATAL BRAIN PERFUSION
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Background and aim Little is known about brain perfusion in 
neonates and its relation with brain development. The purpose of 
this study was to evaluate if Arterial Spin Labeling (ASL) Magnetic 
Resonance (MR) imaging can be used to evaluate the relation 
between brain perfusion and brain development.
Methods Pulsed ASL-images (Philips-3T) were acquired of 31 
infants. Six infants were imaged at preterm age, 23 infants at term 
equivalent age (TEA) and 2 infants at 3-months equivalent age 
(3m). Serial MR imaging was performed in 4 infants. Total brain 
perfusion (TBP) was measured for each infant. Regions of interest 
(ROIs) were drawn within the occipital cortex (OC), the frontal 
cortex (FC) and one ROI covered the basal ganglia and thalamus 
(BGT). Perfusion values measured in the ROIs were expressed rela-
tive toTBP.
Results TBP increased from preterm age (7.1ml/100g.min) to TEA 
(12.6ml/100g.min) to 3m (30.2ml/100g.min). A relative decrease in 
perfusion towards the BGT and a relative increase towards the OC 
and FC was measured with increasing postconceptional age [fig 1]. 
Serial ASL images of one infant scanned at preterm [Fig.2a] and 
TEA [Fig.2B] are shown.
Conclusions Arterial Spin Labeling MR images reflect the anatom-
ical and functional maturation of the brain in neonates and are in 
agreement with previously obtained PET-images.

194

 on M
ay 15, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2012-302724.0194 on 1 O

ctober 2012. D
ow

nloaded from
 

http://adc.bmj.com/

